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(54) OXYGEN (AIR)-HYDROGEN FUEL CELL 

(57) Abstract: 

FIELD: electrical engineering; fuel cells 
for various applications including vehicles. 
SUBSTANCE: fuel cell has gas-diffusion 
hydrogen electrode with hydrogen box, 
gas-diffusion oxygen (air) electrode with 
oxygen (air) box, and electrolyte disposed 
between hydrogen and oxygen (air) 
electrodes. Hydrogen electrode includes 
metal-hydride alloy; oxy-nickel electrode is 
inserted between hydrogen and oxygen (air) 
electrodes; alkali electrolyte is used in 
fuel cell. Oxy-nickel electrode may be 
isolated from hydrogen and oxygen (air) 
electrodes by means of separators. 
Oxy-nickel electrode may be designed for 
electrical connection to oxygen (air) 
electrode through switch. Oxy-nickel 
electrode porosity may range between 50 and 
60% at relative electrolyte resistance of 
1.5 to 8. Metal-hydride alloy is placed on 
hydrogen electrode surface facing hydrogen 
box; charging capacitance of oxy-nickel 
electrode is consistent with hydrogen 
capacitance of metal-hydride alloy. EFFECT: 
enhanced specific characteristics and 
service life of fuel cell. 8 d, 1 dwg 
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(54) BOAOPOflHO-KUCJlOPOAHblft (BOSflyilJHblfl) TOnJIHBHblfl 3J1 EMEHT-AKKY MYJlflTOP 



(57) Pefyepar. 

H3o6peTeHne othocmtch k o6jiacTM 

aneiapOTeXHMKM, B MaCTHOCTM K TOnJlMBHblM 

aneMemaM (T3), ncnonb3yeMbiM . b 
SHeproycTaHOBKax paannMHoro Ha3HaMeHHH, 
HanpHMep Ha TpaHcnopTHbix cpeACTBax. 
Cor/iaoio M3o6peTeHHK> 

BOAOpQAHO-KMCnopOAHblM (B03AyilJHbM) 

TonnnBHbif* aneMeHT-awcyMynflTop (BKT3A) 

COflepXMT BOflOpOAHblfl ra30AHC{Xj)y3MOHHblfl 

aneKTpofl c boaopoahoA icaMepoR, KucnopoAHbift 
(B03AyujHbi«) ra3OAn04>y3MOHHbi« ajieicrpoA c 
KucnopoAHoH (B03AyujHO«) KaMepofl H 
aneicrpo/iMT, pacnojioxeHHwfl Me>KAy 

BOAOpOAHbJM H KMCTIOpOAHblM (B03AyWHblM) 

aneiapoAaMM. Ilpw stom BOAopoAHbifi sneiapoA 
coAepKMT MeTajinorviAPHAHbiR cnnaB, mojkay 

BOAOpOAHblM M KMCTIOpOAHblM (BOSAYLUHblM) 

aneicrpoAaMii pacnonoweH okhcho-hh Ken6Bbifl 
arieKTpQA, a b KanecTBe aneiaponnTa bsht 

LL^eriOMHOR aJieKTpOJIHT. OKMCHO-HMKe/ieBbjCI 



3J16KTPQA M0K6T 6blTb OTABH&H OT BOAOpOAHOPO 

m KwcnopoAHoro (BosAyuJHoro) aneiapoAOB 
cenapaTopaMH. OKMCHo-HMKe/ieBbifl a/ieiapoA 

M0K6T 6blTb BbinOflHBH C B03MO)KHOCTbK> 

3/ieKTpuqecKoro noAKriKweHMfl k KMcnopoAHOMy 
(B03AyuJHOMy) sneKTpoAy nocpeACTBOM 
nepewiKwaTejifl. OKHoio-HMKe/ieBwR aneicrpoA 

M0K6T MMOTb nopHCTOCTb B Anana30He OT 60 AO 

80% npn OTHOCMTen bHOM con pom an en hm no 
ajieKTponnTy ot 1,5 ao 8. MeTannorwAPMAHuR 
cruiaB pacnojioxceH Ha noBepxHocTM 
BOAopoAHoro onexTDOAa, o6patneHHofl k 
boaodoahoR KaMepe, a 3ap*AHafl eMKOCTb 
oKucHO-HUKonesoro aneKTpoAa comacoBaHa c 

3apSlAHOfl OMKOCTblO DO BO AO pO AY 

MeTannorvtAPMAHpro crmaBa. TexHUMecKMM 
peaynbTaTOM n3o6peTeHHH flanaeTCfl cosAQHMe 
BKT3A, o6naAaiomero bucokmmm yAenbHbtMM 
xapaKTepMCTHKaMn h pecypcoM paooTbi. 7 3.n. 
cjwibi, 1 Kn. 
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H3o6peT Hue othocmtca k ooriacTM 

9JieKTpOTeXHMKM, B M8CTH0CTM K TOnnMBHUM 

aneiw htsm (T3), ncno/ib3y mum b 
9H proycTaHOBKax pa3nnMHoro HaaHaq hma, 
HanpwMep Ha TpaHcnopTHbix cpeAcreax. 

MSBeCTHbl B0fl0pOflHO-KMCn0pOAHbl8 

(B03flyiuHbi ) T3, Mcnonb3y Mue Ha 
TpaHcnopTHbix cpeflCTBax b KanecTBe McroMHMKa 
9H dtmm. OAHara T3 He MoryT ooecneMMTb 
nuKOByto Moi^HOCTb, noTpeOnneMyK) 
t pa HcnopTHbi m cpeflCTBOM npn Manespax, n 
peicynepai^MK) 3Heprnn npu TopuoxeHm. flnw 
o6ecneHeHua yxaaaHHbix TpeooBaHMfl 
ncnojib3yeTCfl HaKonmenb sHeprnvi, HanpMMep 
aKKyMyjiflTop, noAKJiKMaeMbitf napa/uienbHO c 
T3 (cm. naTeHT CQJA 5929594, kji. H 02 J 7/00, 
1999). HannMne AonojiHMTenbHoro 
aiayMynPTopa yxyAiuaeT yAenbHbie 
xapaiaepMCTMKH ycraHOBKM. 

H3BeCT8H BOAOpOAMO-KHCJIOpOAHblR T3 - 

aiwyMynflTop (BKT3A), npeACTaBnaioiuMfl cooofi 

T3, 00BM6li^0HHbl^ B OAHOM K0pnyC8 C 

3/ieKTpojiH3epoM. BKT3A coAep>KMT 
BOAopoAHbiH ra3OAM0c|)y3kioHHbi^ aneKTpoA c 
BOflopoAHod KaMepoPi, wicnopoAHbifl sneicrpoAC 
KMcnopoAHoW KaMepoR, aneiaponuT, 
pacnonotfeHHbifl Me*Ay oneicrpoAaMM, h 
eMKOCTM An* xpaHeHMfl BOAopoAa m KMcnopoAa 
(cm. naTeHT CWA 4839247, H 01 M 8/18, 1989). 
HeAOCTaTKOM M3BecTHoro BKT3A HBJiflioTCfl 
HH3KM6 yAenbHbie oneiapuHecKne 
xapaicrepucTHKM K3-3a HanMHM* eMKOCTeR Ana 
xpaHeHMP peareHTOB. KpoMe Toro, yKaMHHbJfl 
BKT3A o6/iaAaeT orpaHnneHHbiM pecypcoM 
M3-3a nnoxofl o6paTMMOCTM KucnopoAHoro 
snemrpoAa npn i^MKnupoBaHnn (cm. 
B.C.Baroi^KM« m AP- XuMMMecioie mctomhmkm 
TOica. M.: 3Heprow3AaT, 1981, c.255). 

M3BecreH BKT3A, coAepwamHM BOAopoAHyK) 

M KMCnopOAHyK) lOMepbl C COOTBeTCTByiOmMMM 

aneKTpQAaMM, pa3AeneHHbiMM anexTponnTOM. 
Ann ocecneHeHHfl AnmenbHofl 
pa6oTOcnoco6HocTM BKT3A coAepKMT ABa Tuna 

dJietCTpQAQB, OAHU M3 KOTOpblX MCnOJlb3yiOTCfl 

npn 3apHAe. a Apyrne npw pa3p*Ae BKT3A (cm. 
naTeHT CWA 4074018, Kfi. H 01 M 4/86, 1978). 
HeAOCTaTKOM paccMaTpMBaeMoro BKT3A 

AB^fleTCfl CnOKHOCTb KOHCTpyKl^MM M3-3a 

Ha/iHHMfl AByx tmhob sneicrpoAOB, pa3MemeHHbix 
b oahom Kopnyce. 

Us M3BecTHbix BKT3A HaMDonee 6nM3KMM no 
coBOKynHOCTM cymecTBeHHbix npn3HaxoB m 
AOCTuraeMOMy TexHMnecKOMy pe3ynbTaTy 
ABnaeTCfl BKT3A, coAepKauiMfl BOAopoAHbiR 

ra30AMO>Q>y3MOHHblfl 3/ieKTDOA C BOAOPOAHOM 

KaMepofl, BoaAyiiJHbifl ra3OAMCfxt)y3M0HHbiM 
sneKrpoA c BO3AyiiJH0« KaMepofl, 3JieicrpojinT, 
pacnonoKeHHWH M6)KAy BOAOpOAHbIM M 
BOSAyUJHbtM 3/ieKTpOAaMH, M GMKOCTb AHfl 

xpaHeHMfl BOAopoAa, 3anonHeHHaa 
MeTannomAptiAHbiM cnnaBOM (cm. naTeHT CQJA 
5510202, H 01 M 8/06, 1996). McnonbsoBaHne 
BOSAyxa B KanecTBe OKMcnuTenn m 
MeTa/uiornAP^ b KanecTBe HaKonMTena 
BOAopoAa no3BonneT cymecTBeHHo noBbicMTb 
yAenbHbie xapaiaepMCTMKM BKT3A 3a CMeT 

MCKnKWeHMR KMCnopOAHOW eMKOCTM M CHMXeHWfl 

pacoMero. AaeneHUfl b boaoppahoR eMKOCTM. 
HeAOCTaTOK yKasaHHoro M3BecTHoro BKT3A 

CBfl3aH C HM3KO« oGpaTM MOCTblO BOSAyWHOrO 

sneiapoAa npw i^nioiMpoBaHHn, hto npuBOAMT k 
cHH>KeHMK) pecypca. 

3aAan M3o6peTeHHR ABJifleTCfl co3AaHne 
BKT3A, o6/iaA9K)inero BbicoKMMH yAenbHbJMM 
xapaKTepucTMKaMM m pecypcoM pa6oTbi. 
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yKaaaHHbifl TexHUMecKni^ p ay/ibTaT 
AOCTkiraeTCfl TeM, hto BKT3A coa©p>kmt 

BOAODOAHblA ra30AM0>4)y3H0HHbJfl 3fl KTpOA c 
BOAODOAH K K3M pofl, KklCnODOAHblR 

(B03AyiUHbi«) ra30An44)y3H0HHu« aneiapoA c 

KMCnODQAHOH (B03AyiUHO«) K3M M 

sjieKTponidT, pacnonoKeHHbi^ m >KAy 

BOAODOAHbJM H KMCnODOAHbiM (B03AyilJHblM) 

aneicrpoAaMn. flpn stom boaodoahw^ sji ktdoa 
coAepxviT MeTajworwApnAHbifl cnnaB, we>Kfly 

BOAOpOAHbIM M KklCJIOpOAHblM (B03AyilJHblM) 

3/ieKrpoAaMM pacnono^ceH oKMCHo-HMKeneBbifl 
sne ktdoa, a b KasecTBe sneiapo/iMTa B3at 
lAenoHHoR sneicrponnT. OnncaHHoe Bbiiue 
KOHCTpyKTMBHo© BbinonHeHne BKT3A no3Bon«eT 

0>yHKUMOHanbHO OfoeAMHMTb H paSMeCTMTb B 

oahom Kopnyce T3 m 

HMKejib-MeTannorviApnAHbi^ aKKyMyriHTop. npw 

3T0M BBMfly BblCOKOft 06paTMMOCTH BOAODOAHOrO 

sjieKTpOAa, oh flBJiweTCfl o6iumm Ann T3 m 
aKKyMyjiflTopa. CoBMeu^eHne aKKyMyriflTopa m 
T3 no3BorifleT cyu^ecTBeHHO noBbicMTb 
yAenbHbie xapaKTepwcrMKM m pecypc BKT3A. 

l4enecoo6pa3HO, hto6w OKMCHO-HUKeneBwW 
sneKTDOA 6bin OTAeneH ot BOAopoAHoro m 
KucnopoAHoro (BoaAywHoro) sneicrpoAOB 
cenapaTopaMH. Ha/iMHMe cenapaTopoB 
npeAOTBpau^aeT eo3MO)KHOCTb 3aMbiKaHkin 
yxasaHHbix aneiapoAOB. UenecooopasHO, MTo6bi 
OKHCHo-HMKeneBbift sneKTpoA 6bui BbinoriHeH <: 

B03MO)KHOCTbK> SneXTpMHeCKOPO nOAKniOMeHUfl K 

KMcnopoAHOMy (B03«yujHOMy) sneKTpoAy. 
HanpMMep, nocpeACTBOM nepeioiiOMaTe/ifl. 
Bo3MOKHOcrb Taxoro nOAKniOHeHMfl 
nocpeACTBOM yKa3aHHoro nepexnioMaTejiH 

n03BOJlfleT OTKTIIOMaTb KMCJlOpOAHblfl 

(BosAyuiHbiR) sneKTpoA npM 3apflAe 
aKKyMy/WTopa m noAKmonaTb ero napannenbHO 
oKMCHO-HMKeneBOMy 3/ieKTpQAy npM 
OAHOBpeMeHHOM pa3p«Ae T3 m aKKyMyriflTopa. 

L4enecco6pa3HO, hto6u oKMCHO-HMKeneabiH 
aneKTpoA MMen nopMCTocTb b Anana30He 60 - 
80%, a ero oTHOCMTe/ibHoe conpoTMB/ieHMe no 
sneKTporiMTy cocTaanfieT 1,5-8. Bwcoicafl 
nopMCTocTb m Manoe OTHOCMTe/ibHoe 
conpoTMB/ieHMe no aneKTOo/iMTy OKMCHoro 
HMKeneBoro aneiapoAa, pacnonroKeHHoro Me>KAy 

BOAOpOAHbIM M KMCJIOpOAHblM (BOSAytUHblM) 

3jieiapoA3MM BKT3A, He npMBeAyT k 
3HaMMTe/ibHOMy yBe/iMMeHMio BHyTpeHHero 
conpoTMBJieHMfl BKT3A. 

L4enecoo6pa3Ho, MTo6bi MeTaruiorMApMAHbiW 
cnnae 6bin pacnono>KeH Ha noBepxHocTM 
BOAopoAHoro aneiapoAa, o6pameHHoR k 
boaodoahom KaMepe, a 3apHftHa« eMKOCTb 
oKMCHO-HMKeneBoro aneiapoAa 6bma 
comacoBaHa c sapRAHoR eMKOCTbto no 
BOAopoAy MeTTannorMAPMAHoro cnnaea. 
PasMeu^eHMe cn/iaBa Ha noBepxHocTM 
3/ieKTpoAa. o6pau^eHHoR k boaodoahom KaMepe, 
o6nernaeT cop6i4MK) BOAopoAa, BbiAenfltoiuerocfl 
npM sapRAe aKKyMyjiflTopa m Aecop6uMio 
BOAopoAa npM pa3p«Ae aKKyMyrnTopa. 
CornacoBaHMe yicasaHHbix eMKOCTefl 
ooecneMMBaeT onTMManbHocTb KOHCTpyiqMM 
axKyMynflTopa m BKT3A b l^ojiom. 

npOB6AeHHbJfl aH3J1M3 ypOBHfl T6XHMKM 

npKasan, mto 3a«aneHHafl coBOKynHocTb 
cyu^ecTBeHHbix npM3HaKOB, uanoxeHHa* a 
cpopMyn M3o6peTeHMfl, HeMasecTHa. 3to 
no3Bon«eT CAenaTb buboa o e cootbbtctbmm 

KpMTepMK) "HOBMSHa". 

flnfl npoBepKM oooTBeTCTBMfl aaflBJieHHoro 

M306peTeHMfl KpMTepMto M M306peTaTenbCKM« 

ypoBeHb" npoBeA h AonoriHMTenbHbiM noMCK 
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H3B8CTHblX T6XHHM8CKMX peweHHfl C 14 JlbK) 

Bbiaan huh npM3HaK0B, coBnaAatomwx c 

OTnMMMTeJlbHblMM OT npOTOTMfia npM3H8KaMM 

3aaan hhofo tsxh MMecKoro peuj hm*. 
YcTaHoaneHO, hto 3aflB/ieHHoe t XHnnecKoe 
peuj hm He cneay t abhum o6pa30M H3 

M3BeCTHOrO ypOBHfl TeXHHKM. C/ieflOBaT JlbHO, 

3a«an hhob w3o6peTeHue cooTBeTCTByeT 
Kpurepwo "M3o6peTaTe/ibCKnR ypoBeHb". 

Cyil^HOCTb M306peT6HMfl n0flCHfl8TCfl 
M6pT6)K0M M OnHCaHHSM KOHCTpyiO^MM 

3aflB/ieHHoro BKT3A 

Ha MepTOKe b pa3pe3e npeAcraB/ieH BKT3A. 
BKT3A BKniwaeT boaodoahuH 

rasoAMC^ysnoHHbifl sneiapoA 1 c boaodoahoH 
Kaiviepoft 2, KMcnopoAHbi^ (BosAywHbia) 
ra30flnct)<}>y3HOHHbifl aneirrpoA 3 c KucnopoAHofl 
(BO3AywH0fl) KaMepofl 4. BoflopoAHbifl aneicrpoA 
1 Ha noBepxHOCTH, o6pameHHO& k boaodoahoH 
KaMepe, coAepwiT MeTa/uiorMAPMAHbifl cruiaB 5. 

OKMCHO-HMKeJieBblfl 3J18KTpOA 6 OTAeJlSH OT 

BOAopoAHoro 1 m KMcnopoAHoro (BOSAywHoro) 3 
aneiapoAOB cenapaTopaMU 8. BoaopoahuH 
aneiapoA 1 m KHcnopoAHbifi (BosAywHbifi) 
aneicrpoA 3 pa3AeneHbi menoHHUM 

3TI eKT pOJl H TOM 7. KUCnODOAHblR (B03AyWHbl&) 

aneiapoA 3 nepe3 nepewijonaTenb 9 coeflHHeH c 

OKMCHO-HMKB/ieBblM 3n8KTD0A0M 6. llpM 3ap«A9 

(pa3pflA©) BKT3A BHewHHfl mctomhmk 
3/ieKTpuMecKOfl SHepmn (Harpy3ica) noAKnioMeH k 
sneKTpuMGCKMM BbiBOA^M 10. ripn sapflAe 
nepeicnioMaTexib 9 pa30MKHyT, u nponcxoAMT 
3ap$?A aiocyMynaTopa c 3JieKTpoAaMvi 1 m 6. npw 
pa3pflA6 nepeioiJOMaTenb 9 3aMKHyT, m 
npoMCXOAUT pa3p«A aiocyMynflTopa c 
aneiapoAaMM 1,6 m pa6oTa T3 c sneKrpoAaMU 
1.3. 

CBeABHMfl, nOATBepWAaiOlMHe B03MO>KHOCTb 

ocymecTB/ieHMfl n3o6peTeHMfl 

3aflBJieHHbi« BKT3A paooTaeT cneAyiou^MM 
o6pa30M. B BOAPpoAHyio nonocrb 2 noAaior 
boaodoa, B KMCnODOAHyiO (B03AyUJHyK)) nonocTb 
4 noAaioT kmchodoa (B03Ayx). nepeicniOMaTe/ib 9 
3aMKHyT m BKT3A totob paBoraTb b percMMe T3. 
ripn Heo6xoAMMOCTM 3apaoa BKT3A 
nepeicnioHaTejib 9 pa3MbiKaeTCfl, k 

3JieiCrpMM9CKMM BblBOASM 10 noAKmonaeTCfl 
BH6LUHHM MCTOMHMK 3/18KTp03HeprMli . B npOUeCCB 

3ap5W Ha boaodoahom snejcrpOA© 1 
BbiAe/weTCfl boaodoa, KOTopufl nomoLuaeTCH 
MeTaxuiorviAPHAHbtM cnnaBOM 5, Ha 

OKHCHO-HHK8J16BOM 3/18KTpOAe npOT8Ka8T 

peaiqMfl 3a pw b cootb8tctbmm c ypaBH8HM8M 
peaiqMM: Ni(0H)2+OH-->NiO0H+H2O+e. ripn 
pa3p«A© BKT3A nponcxoAHT napannenbHan 
paooTa T3 n aKxyMynaTopa. flpn nonnoM 
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pa3p«A© awcyMynflTopa r h puposaHM 
3^eKrpo3HeprnM ooecneMMBaeT T3. TawM 
o6pa30M, b 3a«aneHH0M BKT3A b bamhom 
Kopnyoe qtyHKUMOHa/ibHO coBMeineHbi T3 h 
MeTaJinontApMAHbift aKKyMyjiHTop, npnM8M 

BOAOpOAHblfl 3J1 KTDOA HBJlfl TCfl 06lHHM VI AHA 

T3 m Ann aKxyMy/i8Topa. Ha ocHOBaHMM 
Bbiujen3no)KeHH ro mo)kho CAanaTb bwboa, mto 
3ananeHHbin BKT3A m >k9T 6biTb peannsoBaH 
Ha npaKTHKe c aoctvdkbhvibm 3aflBneHHoro 
TexHkwecKoro pe3yjibTaTa, T.e. . oh 
cooTBeTCTByeT Kpmepwo "npoMuuj^eHHaw 

npHMSHMMOCTb". 

(DopMyna M3o6peTeHHfl: 

1 . BOAODOAHO-KMCnopOAHblfl (B03AyUiHblR) 

ToruiHBHbiK 3/ieMeHT-aKKyMynnTop (BKT3A), 
coAep>KaiMH« BOAopoAHbiR ra30AM<M)y3H0HHbi^ 
3/teKTpoAC BOAopoAHOfl KaMepofl, KMcnopQAHuR 
(B03AyuJHbiR) rasoAnctxfcysHOHHuB aneKTpOA c 
KHcnopOAHoH (BOSAytiiHoR) KaMepoR m 
sneicrpojiMT, pacnonoKeHHbiR M6)KAy . 

BOAODOAHblM VI KViCJIOpOAHblM (BOSAyLUHbIM) 

sneicrpoAaMM, omviHaioiuviAas) tsm, hto 
BOAopoAHbJ» sneicrpOA coabp>kmt 

M8TaJV10fV|APHAHblA COfiaB, M6KAY BOAODOAHblM 
kl KMCnopOAHblM (B03AyiUHblM) 3/16KTpOAaMM 
pacnonOK6H 0KHCH0-HMK8II8BblC% 3J18KTpOA> a B 

xanecTBe snetaponviTa B3flT u^ejiOMHoA 
sjieifrporiMT. 

2. BKT3A no n. 1 , OT/iMHaiounMRcfl tsm, hto 
oKucHo-HUKeneBbiW sneicrpoA OTAe/ieH ot 
BOAopoAHoro kl KMcnopoAHoro (B03AyuJHoro) 
anexTppAOB oenaparopaMki. 

3. BKT3A no n. 1 , OTnunaiou^MRcfl tgm, mto 
oKucHO-HHKeneBUkl sneKTpoA Bbino/iHeH c 

B03MO)KHOCTblO 3neKTpHM8CKOrO nOAKmOM8HHfl K 
KMCHOpOAHOMy (BCWAyUJHOMy) 3J18KTpQAy. 

4. BKT3A no n. 3, OT/innaioiAHklcfl tbm, mto 

OKMCHO-HMKeJieBblft SfieKTDOA 3T18KTpHH6CKM 

noAKnioneH k KkicnopoAHOMy (BosAyiiiHOMy) 
aneiapoAy nocpeACTBOM nepeKmoMaTe/ifl. 

5. BKT3A no n. 1 , oT/iMHaiOLUMRcfl T6M, hto 

OKHCHO-HMK&neBbJkl 3J18KTDOA MM68T nOpHCTOCTb 

b flnana30H8 60-80%. 

6. BKT3A no n. 1 , OTnHMaioiMMWcfl tsm, mto 
OTHOCvrrejibHoe conpoTMB/ieHwe 
OKucHo-HMKoneBoro sneirrpoAa no aneKTporiMTy 
oocraB/ifleT ot 1 ,5 ao 8. 

7. BKT3A no n. 1, omnMaiomnflcfl tgm, mto 
M6TarmorviApnAHH& cnnaB pacnonoKeH Ha 
noBepxHOCTH BOAopoAHoro sneKTDOAa, 
o6paLM8HHOki k BOAopoAHOH KaMepe. 

8. BKT3A no n. 1, pnwHaiomMflcfl tgm, mto 
3apflAHafl eMKOCTb oKMCHO-HHxeneBoro 
aneicrpoAa comacoBaHa c 3apRAHOk1 eMKOCTbio 
no BOAopoAy MeTannorviAPMAHoro cnnaBa. 
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Hvdroaen Oxvaen (Air) Fuel Cell - Accumulator 



Abstract 

The invention is in the area of electro techniques in particular in fuel cells, (FC), used in 
energy systems with different purpose for example for transportation devices. 
According to the invention, hydrogen - oxygen (air) Fuel Cell-Accumulator (HOFCA) 
consists of hydrogen gas diffusion electrode with hydrogen chamber, oxygen (air) gas 
diffusion electrode with oxygen (air) chamber and electrolyte between hydrogen and 
oxygen (air) electrodes. Hydrogen electrode contains metal-hydride alloy, between 
hydrogen and oxygen (air) electrodes there is a nickel oxide electrode and electrolyte is 
alkaline solution. Nickel oxide electrode can be separated from the hydrogen and 
oxygen (air) electrodes by separators. Nickel oxide electrode has a possibility to be 
electrically connected with oxygen (air) electrode by switch. Nickel oxide electrodes 
may have porosity in the range of 60-80 % and the relative resistance vs. the electrolyte 
is 1 .5 - 8. Metal-hydride alloy is deposited on the surface of the hydrogen electrode on 
the gas side, and the capacity of the nickel oxide electrode is comparable with the 
hydrogen capacity of metal hydride alloy. The technical result of the invention is a 
creation of HOFCA,(Hydrogen oxygen fuel cell accumulator) with the high specific 
characteristics and work resources (capacity). 

Invention is in the area of electro techniques, in particular in fuel cells used in energy 
systems with different purpose, for example for transportation devices. There are known 
H 2 \0 2 (air) FC, used in transportation devices as power sources. Unfortunately, FC 
can't deliver peak power necessary for transportation devices when they are doing 
maneuvers, and reuse of braking power. In order to achieve the above needs an 
accumulator is connected in parallel with FC (see US Patents 5929594, 1999). Use of 
additional accumulator decreases the specific characteristics of the system. 

There are known H 2 \0 2 FC-accumulator HOFCA which is FC and electrolyzer at the 
same time. HOFCA consists of hydrogen gas diffusion electrode with hydrogen 
chamber, oxygen electrode with oxygen chamber, electrolyte between the electrodes 
and the containers for hydrogen and oxygen storage (see US 4839247, 1989), 
Disadvantages of the known HOFCA are low specific characteristics because of the 
containers for hydrogen and oxygen storage. After that, the mention HOFCA has 
limited lifetime because of the bad rechargeability of oxygen electrode during cycling 
(V.S. Bagotski at all, Chemical Power Sources, M. V. Energoizdat, 1961, p.255). 

There is a known HOFCA consisting of H 2 and 0 2 chambers with the appropriate 
electrodes divided by electrolyte. In order to assure long time work HOFCA consists of 
two types of electrodes. One type is used during charge, the other during discharge of 
HOFCA (see US patent 4074018, 1978), Disadvantage of the above HOFCA is a 
complicated design because of the two types of electrodes put in the same container. 



From the known HOFCA the closest by technical results and basic components is 
HOFCA, consisting of hydrogen gas diffusion electrodes with hydrogen chamber, air 
gas diffusion electrode with air chamber, electrolyte between the hydrogen and air 
electrodes and container for hydrogen storage filled with metal hydride alloy (see US 
patent 5510202, 1996). Use of air as oxidizer and metal hydride as hydrogen storage, 
allows to substantially increase the specific characteristics of HOFCA, because there is 
no oxygen storage and the working pressure in hydrogen storage is lower. 
Disadvantage of the mentioned HOFCA is a bad rechargeability of the air electrodes 
during cycling, which leads to a short life time. 

The purpose of the invention is a creation of HOFCA, with high specific characteristic 
and lifetime. 

The above goal is achieved because HOFCA consists of hydrogen gas diffusion 
electrode with hydrogen chamber, oxygen (air) gas diffusion electrode with oxygen (air), 
chamber and electrolyte between hydrogen and oxygen (air) electrodes. Hydrogen 
electrode contains MH alloy, between hydrogen and oxygen (air) electrodes there is a 
nickel oxide electrode and the electrolyte is an alkaline electrolyte. The above 
described design of HOFCA allows to functionally combining in one container FC and 
Ni-MH accumulator. Hydrogen electrode which has high rechargeability is the same for 
FC and the accumulator. Combining the accumulator and FC allows to considerably 
increase the specific characteristics and capacity of HOFCA. 

Nickel oxide electrode is separated from hydrogen and oxygen (air) electrodes by 
separators. The separators do not allow short circuit of the electrodes. Nickel oxide 
electrodes are made with the possibility to be electrically connected with oxygen (air) 
electrode, for example with switch. Using this type of connection by the mentioned 
switch allows to disconnect the oxygen (air) electrode during charge of the accumulator 
and to connect it in parallel to nickel oxide electrode during the discharge of both FC 
and accumulator. 

Nickel oxide electrode has a porosity in the range of 60-80% and its relative resistance 
vs. the electrolyte is 1.5-8. High porosity and low relative resistance vs. the electrolyte 
of the nickel oxide electrode, which is between hydrogen and oxygen (air) electrodes of 
HOFCA, does not allow to considerable increase at the internal resistance of HOFCA. 

MH alloy is deposited on the surface on the hydrogen electrode on the gas side and the 
capacity of the nickel oxide electrode is comparable with the capacity vs. hydrogen of 
the MH alloy. Deposition of the alloy on the surface of the electrode on the gas side, 
allows easier sorption of the hydrogen which evolves during the charge of the 
accumulator and the hydrogen desorption during the discharge of the accumulator. The 
fact that the above capacities are compatible allows to optimize the design of the 
accumulator and entire HOFCA. 



The analysis of the state of the art technologies show that th propos d basic 
components presented in the invention are unknown. It allows to conclud that it can 
be qualified as "new" (invention). 

The invention can be explained by drawing and explanation of design of the proposed 
HOFCA. 

The drawing represents HOFCA. HOFCA consists of 1. Hydrogen gas diffusion 
electrode with 2. Hydrogen chamber, 3. Oxygen (air) gas diffusion electrode with 4. 
Oxygen (air) chamber. Hydrogen electrode 1. On the surface on the gas side contains 
5 metal hydride alloy. Nickel oxide electrode 6. Separated from hydrogen 1 and oxygen 
(air) 3 electrodes by separators 8. Hydrogen electrode 1 and oxygen (air) 3 are 
separated by alkaline electrolyte 7. Oxygen (air) electrode 3 is connected by switch 9 
with the nickel oxide electrode 6. During charge (discharge) of HOFCA the external 
power source (consumer) is connected with the electrical contacts 10. During charge 
the switch 9 is off and the charge of the accumulator is going on between electrodes 1 
and 6. During discharge the switch 9 is on and the charge of the accumulator is going 
on between electrodes 1, 6 and FC works with electrodes 1,3. 

Arguments which are proving the possibility of invention's realization. 

The presented HOFCA works the following way. Hydrogen is fed in the hydrogen 
chamber2, oxygen (air) is fed in oxygen (air) chamber 4, the switch 9 is on and HOFCA 
is ready to work as FC. When HOFCA shall be charged the switch 9 is turned off, 
external power source is connected to the electrical contacts 10. During charge, 
hydrogen is evolving on the hydrogen electrode 1 and is absorbed by metal hydride 
alloy 5, on the nickel oxide electrode is going charge reaction, according to the reaction 
equation: Ni(OH) 2 +OH"->NiOOH+H 2 0+e. During the discharge of HOFCA, FC and 
accumulator work in parallel. After the full discharge of the accumulator the energy is 
generated by FC only. In such way the presented HOFCA combines functionally in one 
container FC and metal hydride accumulator and hydrogen electrode is common for 
both FC and accumulator. Based on the above the conclusion can be made that the 
present HOFCA can be realized in practice and the mentioned technical result can be 
achieved, which means that it agrees with the criteria of "industrially applicable". 

Claims of Invention: 

1 . Hydrogen oxygen (air) FC- accumulator (HOFCA, consisting of hydrogen gas 
diffusion electrode with hydrogen chamber, oxygen (air) gas diffusion electrode 
with oxygen (air) chamber, and electrolyte between hydrogen and oxygen (air) 
electrodes distinctive because hydrogen electrode contains of metal hydride alloy 
and because there is a nickel oxide electrode between hydrogen and oxygen 
(air) electrodes and because the electrolyte is alkaline electrolyte. 

2. HOFCA according to claim 1, distinctive because nickel oxi des elect rode is 
separated by hydrogen and oxygen (air) electrodesby^eparators -^^^^ 

3. HOFCA according to claim 1, distinctive because r lfickel oxide electrodes ckn be 
electrically connected with the oxygen (air) electrodes. 



4. HOFCA according to claim 3, distinctive because th nickel oxide electrod e is 
electrically connected wi th the oxygen (air) electrod e by switch. 

5. HOFCA according to claim ,1 , distinctive b cause the nickel oxid electrode has 
a porosity in the range of 60-80%. 

6. HOFCA according to claim 1 , distinctive because the relative resistance of nickel 
oxide electrode vs. electrolyte is 1 .5-8. 

7. HOFCA according to claim 1, distinctive because metal hydrogen alloy is 
deposited on the surface of the hydro electrode on the gas side. 

8. HOFCA according to claim 1 , distinctive because the charging capacity of nickel 
oxide electrode is comparable with the charging capacity vs. hydrogen of the 
metal hydride alloy. 



